Abstract. The molecular mechanisms of arsenic toxicity are not fully elucidated. The Italian project SEpiAs aims at developing and validating the assay to detect stress biomarkers in individuals living in areas characterized by either natural or industrial arsenic contamination.
Introduction
Inorganic arsenic and arsenic compounds have been classified in Group 1 "carcinogenic to humans" by IARC (2004) .
Both short-and long-term exposure to arsenic can cause several health problems, including noxious effects on cardiovascular and neurological systems (Salnikov, 2008; Sturchio et al., 2009) .
Arsenic and many of its compounds are potent poisons. Their mechanisms of action on cells include heavy inhibitory effects on ATP production, oxidative phosphorylation, and, in turn, mitochondrial respiration, because of the production of reactive oxygen species and oxidative stress. Finally, arsenic was found to induce cell death (Marchiset-Ferlay et al., 2012) .
The careful examination of the molecular impact of arsenic implies a project of Human biomonitoring, that is the discipline devoted to the identification of biomarkers. The goal of this approach is to measure environmental exposure, to monitor biological effects and causal relationships to pathological conditions, and to possibly define the genetic susceptibility of the general population (Leoni and Scovassi, 2010) .
To investigate the molecular impact of arsenic on cell metabolism, we started human biomonitoring in Italy on behalf of the Italian Ministry of Health (project SEpiAs CCM 2010).
The study is performed on adult population samples from individuals recruited in two areas with high levels of arsenic due to natural geological contamination, and two areas with the presence of arsenic of industrial origin.
We considered different biomarkers of arsenic exposure, i.e. the occurrence of DNA damage, cellular stress conditions and cell death (mainly apoptosis).
The biological material used in the study is represented by lymphocytes isolated from peripheral blood of individuals resident in "hot" geographic areas. The evaluation of DNA damage is based on the analysis of the phosphorylation of histone H2AX on Serine139, which is a typical marker of DNA breaks (Kuo and Yang, 2008) . The procedure consists in immunofluorescence experiments conducted with a specific antibody against the phosphorylated form of H2AX.
Cellular stress conditions can be monitored by measuring the synthesis of the polymer poly(ADP-ribose), which represents a valuable marker of endogenous-exogenous stress (Bürkle, 2001) . The use of a monoclonal antibody against the polymer renders the immunofluorescence assay extremely specific to detect cellular stress conditions.
The possible induction of cell death is addressed by searching for a series of morphological and biochemical parameters, according to routinely used protocols (Scovassi et al., 2008) .
The statistical analysis of the collected data will allow the evidence of the correlation (if any) of damage values and arsenic exposure. The results of this survey could help in understanding if arsenic toxicity is correlated with a net DNA damage and/or detectable cellular stress conditions. 
